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(64) A Bystem controlled by manually operable keys 

(57) A system, controlled (at least in part) by a plurality of manually operable keys (53) having different functions at dffferent 
stages of operation, includes a display screen (52) adjacent a control panel, which panel includes said plurality of manually 
operable keys (53). said system displaying on said screen (52) labels (67) indicating the functions assigned to said keys 
(53) at the current stage of operation, the labels (67) displayed at each stage of operation together constituting an operation 
menu (86) comprising a number of options available at that stage, each option being presented as a said label (67) 
indicating a said key (53) the function of which is to select that option, the operation menus (66) at the various stages of 
operation together constituting at least one hierarchial series of operation menus, a number of said labels each comprising 
a geometrical 6hape, the borders of the labels denning said shapes indicating the functions assigned to and/or the 
operational status of the corresponding keys (52) at the current stage of operation of said system. 
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A System controlled by Manually Operable Keys 

This invention relates to a system controlled by manually 
operable keys. 

More particularly the Invention relates to a system the 
operation of which is controlled, at least 1n part, by a plurality 
of manually operable keys, the functions assigned to the keys by the 
system being different at different stages of operation of the 
system, the system including a display screen and adjacent the 
screen a control panel for operation of the system, which panel 
Includes the plurality of manually operable keys, the system 
displaying on the screen labels Indicating the functions assigned to 
the kej* at the current stage of operation of the system, the labels 
displayed at each stage of operation together constituting an 
operation menu of the system comprising a number of options 
available in operation of the system at that stage, each option 
being presented as a label indicating a key the function of which Is 
to select that option, the operation menus at the stages of 
operation of the system together constituting at least one 
hierarchical series of operation menus of the system. 

It 1s an object of the present invention to provide a 
system of the above kind with Improved ease of use. 

According to the present invention there is provided a 
system the operation of which is controlled, at least in part, by a 
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plurality of manually operable keys, the functions assigned to said 
keys by said system being different at different stages of operation 
of the system, said system including a display screen and adjacent 
said screen a control panel for operation of said system, which 
panel includes said plurality of manually operable keys, said system 
displaying on said screen labels Indicating the functions assigned 
to said keys at the current stage of operation of said system, the 
labels displayed at each stage of operation together constituting an 
operation menu of the system comprising a number of options 
available 1n operation of the system at that said stage, each option 
being presented as a said label indicating a said key the function 
of which is to select that option, the operation menus at the stages 
of operation of said system together constituting at least one 
hierarchical series of operation menus of the system, a number of 
said labels each comprising a geometrical shape, the borders of the 
labels defining said shapes indicating the functions assigned to 
and/or the operational status of the corresponding keys at the 
current stage of operation of said system. 

A system controlled by manually operable keys in accordance 
with the present Invention will now be described, by way of example, 
with reference to the accompanying drawings in which:- 

Figure 1 is a block schematic diagram of the system; 

Figure 2 1s an Illustration of a front face of the system; 

Figure 3 is an illustration of certain labels, indicating 
the functions and/or operational status of the manually operable 
keys, displayed by the system; 

Figure 4 illustrates a particular grouping of the labels; 

and 

Figure 5 shows a hierarchical series of operation menus of 
the system. 

Referring to Figure 1, the system comprises a microwave 
test set (MTS) which provides the functionality of a number of 
typical bench-top microwave Instruments, including a power meter, 
a frequency counter, a scalar network analyser, and a transmission 
line fault locator. The MTS comprises 



a synthesized source 1, a measurement processing system 3, a digital 
control system 5, a graphics system 7, a cathode ray tube (CRT) 9, a 
control panel 11 comprising a key pad 13 and a rotary control 15, 
and a control panel interface 17. 

Source 1 generates at output 19 either a constant or 
variable (swept) r.f. signal, which if required is applied to a 
device under test. Part of the hardware of source 1 is also 
employed to provide the frequency counting capability. A counter 
input 21 is provided for this purpose. Measurement processing 
system 3 amplifies and digitises input signals derived from 
detectors and power sensors, and received by system 3 at inputs 23. 
Digital control system 5 synchronises source 1 and measurement 
processing system 3, and processes power measurements received from 
system 3. System 5 also controls soft keys of key pad 13 and the 
display of labels on CRT 9 indicating the current function and/or 
operational status of these soft keys, see below. Measurements are 
passed to graphics system 7 and displayed thereby on CRT 9. A user 
operates the MTS by means of control panel 11. 

In view of the large number of measurement facilities 
provided by the MTS it is not practicable to allocate to each 
function of the operation of the MTS a single, dedicated key of the 
keypad 13. Thus, as will be explained further below, keypad 13 
includes a number of category keys each of which provides access to 
a number of functions all of which fall within the single broad 
category of that key. For example, the category might be functions 
relating to the synthesized source 1, defining the measurement to be 
performed, or the provision of markers on the display. 

Once a category key 1s pressed, the functions within that 
category are accessed by means of a hierarchical series of operation 
menus. Each menu comprises a number of options available in 
operation of the MTS, each of which options relates to a function 
within the category 1n respect of which that menu was provided. As 
will be explained further below, in addition to the category keys 
keypad 13 includes a number of soft keys, I.e. keys the functions of 
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which change during operation of the MTS. Each option of each menu 
of each hierarchical series 1s presented as a label displayed on the 
screen of CRT 9, which label indicates a soft key of keypad 13 the 
function of which is to select that option. Thus, the soft keys are 
used to navigate the hierarchical series of operation menus accessed 
by the dedicated category keys. 

Referring also to Figure 2, located in the front face 50 of 
the MTS there are the following: 

Supply On Switch 51. Controls the AC power to the MTS. 
Display Screen 52 of CRT 9. This is used for display of 
measurement traces and annotations, soft key labels, see below, and 
other Information. 

Soft Keys 53. The eight soft keys are used to select the desired 
control and functional options presented by the various menus 
displayed on screen 52, see below, and accessed through the 
function, display and system keys, see below, located in face 50. 
Function Keys 54. These keys are used to control the signal from 
the synthesized source 1, to define the measurement to be made, to 
calibrate the measurement system, to format and scale the display, 
and to set up markers on the display. The keys are therefore 
labelled SOURCE, MEASURE, CAL, FORMAT, SCALING and MARKERS. The 
function keys 54 are category keys as mentioned above. Pressing 
each key 54 provides access to a hierarchical series of operation 
menus, as the menu 66 in Figure 2, relevant to the category of that 
key 54. Navigation of the hierarchical series to perform functions 
within the category is then achieved by means of the eight soft keys 
53. Each menu of the hierarchical series comprises a number of 
options available in operation of the MTS, each of which options is 
presented as a label, as labels 67 1n Figure 2, displayed on screen 
52, which label Indicates a soft key 53 the function of which is to 
select that option. A label is provided in respect of each soft 
key 53 which performs a function 1n the menu 1n question. Each 
label is positioned relative to the other labels as its 
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corresponding key 53 is positioned relative to the keys 53 
corresponding to the other labels. A number of menu options of the 
MTS are options to use other, dedicated controls of the MTS. An 
example of such an option is the option to use the numeric entry 
keys, see below, to set the numerical value of a particular 
parameter of the MTS. 

Display Keys 55. These keys determine the number of channels (i.e. 
areas on screen 52 where measurements are displayed) and 
measurements displayed, the channel mode (I.e. the type of 
measurements the channel displays), and which channel or measurement 
is active (the active channel contains the currently active 
measurement, a measurement's attributes may be changed when it is 
active). The display keys 55 are labelled MEAS 1 ON/OFF, MEAS 2 
ON/OFF, SELECT MEAS, SWITCH CHANNEL and CHANNEL MODE. 
Numeric Entry and Terminator Keys 56. These keys are used for 
entering values of numeric parameters and other numeric entries. 
System Keys 57. These keys control system functions including 
instrument preset, instrument settings save/recall functions, 
plotter and printer control, setting up the GPIB (general purpose 
interface bus) mode, and built-in diagnostic tests. These keys are 
labelled COPY, SAVE/RECALL, MACRO, UTILITY, HOLD, LOCAL AND PRESET. 
Menory Card Slot 58. Accepts plug-in memory cards containing 
non-volatile RAM that can be used for extending the number of 
instrument stores and installing software options (e.g. Fault 
Location). 

RF Output Connector 19 (see also Figure 1). This is a precision 

connector for the RF output signal of source 1. 

Rotary Control 15 (see also Figure 1). Adjustments may be made to 

a parameter value using the rotary control 15. 

Counter Connector 21 (see also Figure 1). This input is used when 

measuring the frequency of a signal. 

Step Keys 62. The step keys are used to step the current value of a 
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parameter up or down. 

Power Ref Connector 63. This connector provides a 50 MHz, lmW 
reference signal that is used to calibrate power sensors before 
taking any measurements. 

Aux Input Connector 64. This is used to connect add-on hardware 
options to the MTS. 

Input Connectors 23 (see also Figure 1). Connectors A, B, C and D 
accept 12 pin connectors from the detector cable assemblies. Input 
D can also be configured to accept a power meter sensor when power 
meter accuracy is required. 

The keypad 13 of Figure 1 comprises the keys 53, 54, 55, 
56, 57 and 62. 

Referring also to Figure 3, certain of the soft key labels 
67 displayed by screen 52 have borders which indicate the functions 
assigned to and/or the operational status of the corresponding keys 
53 at the current stage of operation of the MTS. The borders 
indicate pictorially the functions and/ or operational status of the 
corresponding keys 53. Thus, a user of the MTS is able at a glance 
at the borders to realise information regarding the functions and/or 
operational status of the corresponding keys 53, hence easing 
operation of the MTS. 

Label (a) is that displayed to indicate a key 53 to 
instruct the MTS to move to a menu lower In a hierarchical series. 
Label (a) has a border defining a box-shaped arrow pointing to the 
right. 

Label (b) 1s that displayed to Indicate a key 53 to 
instruct the MTS to move to a menu higher in a hierarchical series. 
Label (b) has a border defining a box-shaped arrow pointing to the 
left. 

Label (d) is that displayed to Indicate a key 53 to 
instruct the MTS to perform an operational function of the MTS, for 
example the function of aborting a currently under way self 
calibration of the MTS. Label (d) has a border comprising a 
rectangle. 
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Labels (c) and (e) indicate keys 53 having operational 
status of not selected, i.e. off, and selected, i.e. on, 
respectively. The borders of both labels (c) and (e) comprise 
rectangles with rounded corners, but the HTS indicates that the key 
53 corresponding to label (e) has an operational status of selected 
by highlighting the top and bottom sides of the label, as 
represented by the thickened lining. 

As labels (c) and (e), label (f) has a border comprising 
a rectangle with rounded corners. However, the border of label (f) 
Is dotted 1n form which Indicates that the corresponding key 53 has 
an operational status of not selectable, i.e. whilst the menu 1s 
displayed in which label (f) appears the corresponding key 53 
performs no function. 

Labels (a) to (f) typically include therein textual wording 
providing further information regarding the functions of the 
corresponding keys 53. For example, if the operational function of 
the HTS performed on pressing the key 53 corresponding to label (d) 
were the abortion of a currently under way self calibration of the 
MTS, then the expression 'Abort Calibration' would suitably be 
included in label (d). 

Referring to Figure 4, the three labels A, B, C displayed 
on screen 52, indicating the current functions of the three keys A', 
B', C respectively, are tied together by lines 71, 72 displayed on 
screen 52. Such tying together indicates that the functions of the 
three keys A', B 1 , C' are mutually exclusive, that is it is not 
possible to select simultaneously any two of or all three of the 
functions. 

Labels A, B, C indicate that the mutually exclusive 
functions of the keys A', B', C are the switching off of a function 
of the MTS, the switching on of this function of the MTS, and the 
selection of the automatic control of the switching on and off of 
this function of the MTS, respectively. The top and bottom sides 
of label B are highlighted Indicating, see label (e) of Figure 3, 
that the function of the MTS Is switched on. 



Figure 5 shows the hierarchical series of operation menus 
accessed by pressing the MARKERS function key 54 when swept scalar 
measurements are being made. 

A maximum of eight markers can be used to mark points of 
interest on a measurement trace. They are displayed as small 
numbered flags. One marker is designated the active marker, and is 
used to make a spot measurement at a point on the trace. When a so 
called delta marker is enabled, the spot measurement displayed Is 
the difference between that at the active marker and that at the 
delta marker. The markers menu hierarchy shown in Figure 5 
provides functions to allow markers to be positioned on the trace, 
to assign one marker to be the active marker, to enable or disable 
delta marker measurements, and to activate special measurement 
functions such as bandwidth or peak to peak ripple. 

Of the soft key labels shown in Figure 5 certain exemplify 
the use, previously described, of the borders thereof to indicate 
the functions and/or operational status of the corresponding soft 
keys. These are as follows. 

In menus (i), (HI), (iv), (v) and (vi) there are labels 
indicating keys to instruct the MTS to perform the operational 
functions All Mkrs Off, Active Mkr to Maximum, Active Mkr to 
Minimum, Bandwidth Search, Search Left, Search Right, and Find 
Pk-Pk. These labels therefore have borders defining rectangles, 
cf. label (d) 1n Figure 3. 

In menus (1) and (Hi) there are labels indicating keys to 
instruct the MTS to move to the following menus lower in the 
hierarchical series, Set Up Mkrs, Mkr Funcs, Bandwidth, Search and 
Peak to Peak menus. These labels therefore have borders defining 
box-shaped arrows pointing to the right, cf. label (a) in Figure 3. 

In menus (ii), (111), (iv), (v) and (v1) there are labels 
indicating keys to instruct the MTS to move to Mkr Funcs and Markers 
menus higher 1n the hierarchical series. These labels therefore 
have borders defining box-shaped arrows pointing to the left, cf. 
label (b) in Figure 3. 



In menu (ii) there are two labels indicating keys the 
functions of which are selecting 6 Digits Resolution and 1 Hz 
Resolution and are mutually exclusive. The borders of these two 
labels are therefore tied by a short vertical line, cf. labels A, B, 
C in Figure 4. The currently selected resolution would be 
indicated by highlighting the top and bottom sides of the relevant 
label, cf. label B 1n Figure 4. 

In menu (iii) there are two labels indicating keys to 
instruct the MTS to perform the operational functions Find Next Peak 
Right and Find Next Peak Left. However, these functions are only 
available when fault location measurements are being made, not swept 
scalar measurements, see above, and are therefore not selectable. 
The two labels therefore have dotted rectangular borders, cf. labels 
(f) and (d) 1n Figure 3. 
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CLAIMS 

1. A system the operation of which is controlled, at least in 
part, by a plurality of manually operable keys, the functions 
assigned to said keys by said system being different at different 
stages of operation of the system, said system including a display 
screen and adjacent said screen a control panel for operation of 
said system, which panel includes said plurality of manually 
operable keys, said system displaying on said screen labels 
indicating the functions assigned to said keys at the current stage 
of operation of said system, the labels displayed at each stage of 
operation together constituting an operation menu of the system 
comprising a number of options available in operation of the system 
at that said stage, each option being presented as a said label 
Indicating a said key the function of which is to select that 
option, the operation menus at the stages of operation of said 
system together constituting at least one hierarchical series of 
operation menus of the system, a number of said labels each 
comprising a geometrical shape, the borders of the labels defining 
said shapes indicating the functions assigned to and/or the 
operational status of the corresponding keys at the current stage of 
operation of said system. 

2. A system according to Claim 1 wherein: said plurality of 
keys extend along a side of said screen; there is one said label in 
respect of each said key; and each said label is positioned 
relative to the other said labels as its corresponding key is 
positioned relative to the other said keys. 

3. A system according to Claim 1 or Claim 2 wherein said 
control panel includes a number of dedicated category keys, the 
function of each of which is to provide access to a said 
hierarchical series of operations menus relevant to the category of 
that key. 

4. A system according to Claim 1 or Claim 2 or Claim 3 wherein 
a said option available is the option to use dedicated further 
controls of said control panel. 

5. A system according to any one of the preceding claims which 
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ls a measurement instrument, said instrument comprising: receiver 
means for receiving a measurement input; digitizer means for 
digitising the measurement input; processor means for processing 
the measurement input, said processor means additionally controlling 
said plurality of keys; a graphics system for displaying the 
measurement on said display screen, said graphics system 
additionally displaying on said screen under the control of said 
processor means said labels; and a control panel interface between 
said control panel and said processor means. 

6. A system according to any one of the preceding claims 
wherein a said option available is the movement to a menu higher in 
a said hierarchical series, the option being presented as a said 
label having a border defining a box-shaped arrow pointing to the 
left. 

7. A system according to any one of the preceding claims 
wherein a said option available is the movement to a menu lower in a 
said hierarchical series, the option being presented as a said label 
having a border defining a box-shaped arrow pointing to the right. 

8. A system according to any one of the preceding claims 
wherein a said option available is the performance of an operational 
function of the system, the option being presented as a said label 
having a border defining a rectangle. 

9. A system according to any one of the preceding claims which 
indicates that a key of said plurality has an operational status of 
selected by highlighting a proportion of the border of the 
corresponding label. 

10. A system according to Claim 9 wherein the label a 
proportion of the border of which is highlighted has a border 
defining a rectangle with rounded corners, the proportion of the 
border highlighted being the top and bottom sides of the rectangle. 

11. A system according to any one of the preceding claims which 
indicates that a key of said plurality has an operational status of 
not selectable by displaying the border of the corresponding label 
dotted in form. 
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12. A system according to any one of the preceding claims 
wherein the borders of two or more of the labels displayed on the 
display screen are tied together by lines displayed on the display 
screen extending between the borders, said tying together indicating 
that the keys of said plurality corresponding to said two or more 
labels have functions which are mutually exclusive. 

13. A system according to Claim 12 wherein: said two or more 
labels each comprise a rectangle with rounded corners; and when the 
function of one of the keys corresponding to said two or more labels 
is selected, the top and bottom sides of the label corresponding to 
that one key are highlighted. 

14. A system controlled by manually operable keys substantially 
as hereinbefore described with reference to the accompanying 
drawings. 
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